We studied the spatiotemporal organization of DNA damage processing by live cell microscopy analysis of GFPtagged 53BP1in human cells after the exposure to charged particles. The inhomogeneous dose deposition along the ion trajectories facilitates studies on the dynamics of radiation-induced protein foci [1, 2] . In unirradiated U2OS osteosarcoma cells, a fast Brownian-like motion of DNA repair protein foci confined to an area below 1 µm 2 was observed, which was not altered by radiation (Fig. 1) . By analyzing the motional activity of GFP-53BP1 foci in live cells up to 12 hours post-irradiation after high LET (3430 keV/µm) Ni irradiation (Fig.2) , we detected an additional slower mobility of damaged chromatin sites showing a mean square displacement of around 0.6 µm²/h (Fig2. inset). This motion was also observed after sparsely ionizing radiation and is most likely driven by normal diffusion of chromatin. Only occasionally, larger translational motion connected to morphological changes of the whole nucleus or the (transient) formation of repair clusters (Fig. 3) could be observed in the cells irradiated with charged particles. We conclude that long range displacements of damaged chromatin domains do not generally occur during DNA double-strand break repair after introduction of multiple damaged sites by charged particles. The occasional and in part transient appearance of cluster formation of radiation-induced foci may represent a higher mobility of chromatin along the ion trajectory (Fig.4) . These new observations support the hypothesis that spatial proximity of DNA breaks is required for the formation of radiationinduced chromosomal exchanges. 
